TIGAR alleviates ischemia/reperfusion-induced autophagy and ischemic brain injury.
Autophagy has been reported to play protective and pathogenetic roles in cerebral ischemia/reperfusion (I/R)-induced neuronal injury. Our previous studies have shown that TP53-induced glycolysis and apoptosis regulator (TIGAR) ameliorates I/R-induced brain injury and reduces anti-cancer drug-induced autophagy activation. However, if TIGAR plays a regulatory role on autophagy in cerebral I/R injury is still unclear. The purpose of the present study is to investigate the role of TIGAR on I/R-induced autophagy activation and ischemic neuronal injury in vivo and in vitro stroke models using TIGAR-transgenic (tg-TIGAR) mice and TIGAR-knockout (ko-TIGAR) mice. The present study confirmed that autophagy was activated after I/R. Overexpression of TIGAR in tg-TIGAR mice significantly reduced I/R-induced autophagy activation and alleviated brain damage, while knockout of TIGAR in ko-TIGAR mice enhanced I/R-induced autophagy activation and exacerbated brain injury in vivo and in vitro. The different activity of autophagy in tg-TIGAR and ko-TIGAR primary neurons after OGD/R were largely reversed by knockdown or re-expression of TIGAR in these neurons. The autophagy inhibitor 3-methyladenine (3-MA) partly prevented exacerbation of brain damage induced by ko-TIGAR, whereas the autophagy inducer rapamycin partially abolished the neuroprotective effect of tg-TIGAR. Knockout of TIGAR reduced the levels of phosphorylated mTOR and S6KP70, which were blocked by 3-MA and NADPH after I/R and OGD/R in vivo and in vitro, respectively. Overexpression of TIGAR increased the levels of phosphorylated mTOR and S6KP70 under OGD/R condition, this enhancement effect was suppressed by rapamycin. In conclusion, our current data suggest that TIGAR protected against neuronal injury partly through inhibiting autophagy by regulating the mTOR-S6KP70 signaling pathway.